Background: This study aimed to determine the characteristics and association between self-perceived safety and psychosocial work environment amongst dockworkers in Denmark. Materials and methods: A cross-sectional study was conducted among dockworkers in three harbours in Denmark, using a triangulation strategy approach, with a questionnaire survey and telephone interviews. Both collection methods included questions on workplace safety, accidents, work environment, colleagues and management. The majority felt confident about the safety at the work place (88.8%) and agreed that good collaboration and teamwork among colleagues (95.4%) was the reason they felt safe. The majority were very satisfied with their job (76.1%). Moreover, the majority stated that they were thriving well in the changeable working hours (85.1%) and did not find it stressful to be a part-time worker with no guarantee of work (80.2%). 46.1% had never felt stressed, and only 7.9% had felt stressed often the last 2 weeks. The main source of feeling stressed was the combination of work and personal life (39.3%). The study population was 88 and the response rate of the questionnaire was 41%. Results and Conclusions: Due to the small study population and the distribution of answers, it was not possible to measure an association between self-perceived safety and psychosocial work environment; however, it was found that dockworkers were greatly satisfied with the working conditions, primarily because of good colleagues, flexible working hours and a satisfying pay cheque.
* INtRODuctION
The psychosocial work environment has been a global focus for many years. It has been demonstrated that a poor psychosocial work environment increases the risk of various diseases including stress and cardiovascular disease [1] . Each year social costs related to stress cost the Danish society approximately 14 billion kroner and citizens with cardiovascular diseases cost annually 1.87 billion kroner, due to lost earnings, negative effects on production and sick leave [2] [3] [4] . Despite the increased focus on the psychosocial work environment, dockworkers are a target group where there is a tendency to focus primarily on the physical work environment (Wang et al.) . Dockworkers play an important role in international trade and commerce and have a history of hard physical labour. Dockworkers' job has traditionally consisted of heavy, manual lifting, and although automation has reduced the workload, there are still many factors which may influence the health of the dockworkers. These factors make the job hazardous in different ways [5] [6] [7] .
The literature suggests that working different shifts, suffering from fatigue or not paying enough attention to the work are factors which may influence the level of safety in the workplace [6, 8] . Therefore, psychosocial work environment may have an impact on safety, as the tasks dockworkers perform are hazardous. This requires dockworkers to work well together, as their safety depends upon the collaboration with, and the relation to, each other [5, 6, 9] . Based on this, workplace health and safety should be considered in relation to both the physical work environment and the psychosocial work environment, as the psychosocial work environment also influences the degree to which employees are able to work safely. This study therefore aims to determine the characteristics of, and association between, the self-perceived safety amongst dockworkers and the psychosocial work environment.
MAteRIAlS AND MethODS

StuDy DeSIGN
A cross-sectional study design was used to examine dockworkers' self-perceived safety and the psychosocial work environment in Denmark [10] [11] [12] . A triangulation strategy approach, combining quantitative and qualitative approaches was used to enhance the validity of the study [10, [13] [14] [15] . The collection of data was done through a questionnaire survey and telephone interviews [16] . The study area was the major harbours in Denmark [17, 18] .
StuDy pOpulAtION
Dockworkers from the four biggest harbours in Denmark (Copenhagen, Aarhus, Aalborg and Esbjerg) were invited to participate. A representative from each harbour was contacted by e-mail. Copenhagen, Aalborg and Esbjerg replied and were supplied with an electronic questionnaire. Esbjerg reported back, that they would prefer the questionnaires in paper format and the request was fulfilled. Aarhus never replied and was excluded from the study.
The study population included all dockworkers at the three Danish harbours who were > 18 years old and either part-time or full-time employees. Consent to participation was obtained before filling out the questionnaire; those who did not want to participate, or filled out the surveys incorrectly, were excluded from the study.
DAtA cOllectION
Data was collected via a 77-item questionnaire, which was sent out electronically to 214 dockworkers. The questionnaire was available over a 2-month period. In Esbjerg, the questionnaire was available both electronically and in paper form. The researchers were aware that there may be more errors or missing responses on the paper version of the questionnaire and accounted for this by both researchers thoroughly checking the answers before uploading them electronically [19] .
This resulted in a total of 88 participants (Fig. 1 ). The response rate was 41%. Copenhagen represented 46.6% of the responders, Esbjerg 40.9%, and Aalborg 12.5% (Table 1 ).
In addition to the survey, semi-structured interviews were held. The participants were asked at the end of the questionnaire if they would like to participate in an interview and, if so, to provide their email-address. Out of the 88 responses, 21 participants agreed to participate in an interview. Due to various reasons as shown in Figure 2 , 14 were unable to participate, resulting in a sample population of 7 participants. The participants who agreed to an interview were predominantly from Copenhagen, with only one from Aalborg and one from Esbjerg. All 7 interviews were conducted via telephone, and all interviews were done by the same person to ensure homogeneity in the interview [20] [21] [22] [23] [24] .
StAtIStIcAl ANAlySIS
All data from the questionnaire survey was analysed using STATA 15, encoded into categorical data, and are presented in the attached tables. Descriptive statistics were used to describe the basic characteristics of the data, and to show the percentage distribution of the different responses.
VARIAbleS
All relevant characteristics of the participants are listed in Table 2 . Items used in the questionnaire survey are listed in Tables 3-8 . The items listed in Table 3 pertain to the dockworkers' self-perceived safety, and the items listed in Tables 4-8 pertain to their psychosocial work environment.
ethIcAl ISSueS
Measures were taken to ensure good scientific practice. The purpose and aim of the study were explained to all participants orally and in written form in the introduction to the questionnaires. Confidentiality was ensured in the questionnaire phase through the participants completing the questionnaires anonymously. Responses from the interview phase were de-identified to preserve the participants' anonymity. Furthermore, the participants were free to withdraw from the study at any time. All participants signed an informed consent form.
ReSultS chARActeRIStIcS Of the pARtIcIpANtS
Mean age of the respondents was 50.4 years, with a standard deviation of 10.7 years, and a range from 25 to 69 years. All respondents were males, and were from Copenhagen (46.6%), Esbjerg (40.9%) and Aalborg (12.5%). Almost half (46%) of the participants were casually employed, 40.2% had permanent employment. The majority of the respondents were either responsible for security (63.2%), stacking cones and twist locks (63.2%), lashing of containers (62.1%) or Ro/Ro (72.4%), but all participants worked within several different work fields. The three main reasons for working as a dockworker was that they found the work exciting (64.8%), a decent salary (63.6%), and flex-Nanna Overgaard Nielsen, Sasha Revelius Gaj Nielsen, Dockworkers' health and safety ible working hours (50%). Other characteristics are shown in Table 2 .
Self-peRceIVeD SAfety
According to data (as shown in Table 3 ) concerning self-perceived safety, 88.8% of the dockworkers agreed on feeling confident about the safety at the workplace. 95.4% of the dockworkers agreed they helped each other to work safely, and 92.1% agreed they tried to find a solution together if a safety problem occurs.
Interviewee no. 1 indicated that the feeling of safety occurs at the workplace because of good teamwork, but the interviewee also stated that the material conditions were getting worse: "I am very comfortable when I go to work, because there is an incredibly good cohesion, there is a lot of help from my colleagues, whereas [my] faith in the quality of the work materials, gets worse." -Interviewee no. 1 Interviewee no. 3 agreed on the fact that the feeling of safety is related to the colleagues, and that trust plays a central role: "The safety is high. It is a very hazardous workplace… but it is the people who are employed at the workplace, they are really competent people… And I trust them 100%, so that makes me feel safe." -Interviewee no. 3 Regarding whether minor accidents are a part of the everyday work life, 62.9% disagree, and 79.5% disagree with the statement that breaking safety rules is necessary to get work done in time (Table 3) . Tables 4 to 8 show all data concerning the status of the dockworkers' feeling about the psychosocial work environment including job satisfaction, major changes, feelings of stress, and relations to colleagues and the management. Only the answers which are considered most relevant are mentioned in these results, but more data are shown in the tables.
pSychOSOcIAl wORK eNVIRONMeNt
Sixty per cent of the surveyed dockworkers answered that they were affected by the job uncertainty, but only 19.8% found it stressful not to be guaranteed work every morning. 57.5% of participants agreed that major changes had happened during the last year ( Table 4 ). The way the management had handled the changes was reported to be somewhat unsatisfactory. 58.2% felt to a low extent that Nanna Overgaard Nielsen, Sasha Revelius Gaj Nielsen, Dockworkers' health and safety Table 3 . Effects on self-perceived safety (n = 88)
Variable
Agree Disagree
We help each other to work safely 95.4% (n = 84) 4.5% (n = 4)
If there is a safety problem, we try to find a solution (n = 89) 92.1% (n = 82) 7.9% (n = 7)
I feel like listened to if in connection to accidents (n = 86) 91.8% (n = 79) 8.2% (n = 7)
I feel confident about the safety of my workplace (n = 89) 88.8% (n = 79) 11.2% (n = 10)
Our work is unsuitable for "sissies" (n = 89) 58.4% (n = 52) 41.6% (n = 37)
Minor accidents are a normal part of our daily work (n = 89) 37.3% (n = 33) 62.9% (n = 56)
Breaking safety rules to get work done in time is necessary 20.45% (n = 18) 79.5% (n = 70) Table 4 . Effects on the psychosocial work environment (n = 88)
Variable yes No
Major changes have happened at the workplace in the last year (n = 87) 57.5% (n = 50) 42.5% (n = 37)
Exposed to bullying at work, within the last 12 months 29.5% (n = 26) 70.5% (n = 62)
Exposed to threats at work, within the last 12 months 23.4% (n = 21) 76.1% (n = 67)
Discriminated at work because of gender, age, ethnicity, religion or other within last 12 months 14.7% (n = 13) 85.2% (n = 75)
Exposed to sexual harassment at work, within the last 12 months 1.1% (n = 1) 98.9% (n = 87)
Exposed to physical violence at work, within the last 12 months 0% (n = 0) 100% (n = 88) Due to emotional problems, I have not achieved as much at my job as I would like (n = 85) 11.8% (n = 10) 88.2% (n = 75) the management adequately informed about new changes. 67.3% did not feel adequately involved in the changes. 23 .6% answered that they were generally satisfied with how changes were handled by the management (Table 6 ). According to interviewee no. 6 the dockworkers are informed, but are not as informed as desired and there is a lack of involvement: "…they call it dialogue meeting, it is monologue, so... we do not have much to say, we just have to listen… Lack of information may create some conflicts sometimes." -Interviewee no. 6 Interviewee no. 2 agreed on the statement that management's communication with employees is inadequate: "…Occasionally, we have the opinion that higher up in the system, the information does not drift down to us as quickly as it should." -Interviewee no. 2 Dockworkers had mixed feelings about treatment and respect from the management. 43.2% of the participants rarely feel fairly treated by the management, and 51.1% often feel fairly treated. 54.5% feel respected by the management and 40.9% feel there was a good cooperation between management and employee ( Table 7) .
Another factor that was shown to affect the psychosocial work environment was the relation and cooperation with the colleagues. 77.3% of the dockworkers feel there is a sense of unity and cohesion among colleagues. 81.8% answered that colleagues will keep each other informed about important tasks, to accomplish the job well. When a problem occurs, 86.4% answered that the colleagues were good at working together to find solutions. 74.2% trust their colleague's ability to do the job well (Table 7) .
In response to items regarding stress, there were mixed opinions (Table 8 ), with 7.9% often feeling stressed within the last 2 weeks and 38.6% never feeling stressed. Furthermore, 36.4% felt they often had to work very fast. The (3) It is necessary to work very fast 2.3% (2) 11.4% (10) 50% (44) 36.4% (32) Variable No stress (n) work (n) personal life (n) work and personal life (n)
The main source of feeling stressed (n = 89) 46.1% (41) 11.2% (10) 3.4% (3) 39.3% (35) majority (74.4%) did not feel that time pressure affects their mood negatively ( Table 5 ). 59.1% have rarely felt that they are working under time pressure, 22.7% never felt they worked under time pressure ( Table 7 ). The main source of feeling stressed (39.3%) was a combination of both work-and personal life factors, 46.1% have not been feeling stressed at all. According to the interviews, working at the dock is not stressful by itself, but some tasks can be stressful, and the more experience you have, the less stress you feel:
"…I feel that I can't keep up... I'm loading cars on and off, no matter when you look, there are always 15 cars in the queue. The first many years... it annoyed me... but today... if there were no cars queueing, I wouldn't have any work." -Interviewee no. 1 "…Fortunately, not so often [stressed] ... when we hand over containers to the cargo trucks... we are two machines loading and unloading... sometimes it's really busy... There's a lot of rotation in the work tasks at the workplace, so you don't have that specific task as often." -Interviewee no. 6 Interviewee no. 7 reported not feeling any stress at work: "I do not take the work with me home. So, in this way, I will not be stressed at all." -Interviewee no. 7 When dockworkers were asked in the survey about their general job satisfaction on a scale of 1-10, 76.1% answered 8 or more, and 22.7% rated their job satisfaction between 5 and 7 ( Table 7 ). The 7 interviewees all rated their job satisfaction between 7 and 10. However, in response to the question of what could improve job satisfaction, all the interviewees commented on the desire for more information and involvement from the management.
DIScuSSION
According to Word Health Organization (WHO) a good psychosocial work environment is based on interactions between several factors, namely the job task itself, the physical conditions, the social aspect in the work environment, the role of the management, and the employment conditions [25] . This study found that 88.8% of the surveyed dockworkers agreed on feeling safe at work, even though interviewees agreed that it is a dangerous job, and the material conditions have worsened. This is similar to the findings of a previous study that dockworkers are exposed to a hazardous work environment every day [9] . In the study, Wang et al. [9] stated that even though there are many prevention interventions, further prevention measures are needed to reach the goal of total prevention of occupational hazards. The article emphasizes many physical prevention strategies, but also training needs among the employees. This study had similar findings, with several of the interviewees stating that hazardous physical work tasks, like lashing containers down, are self-taught. Despite this, dockworkers still reported a strong feeling of safety.
The reason for the feeling of safety is found to be primarily due to colleagues. Safety at the harbour relies heavily upon the dockworkers' ability to do their job well, as their different work tasks depend on each other [26] . 95.4% agreed that everyone help each other to work safe. Furthermore, there is a feeling of cohesion and sense of unity at the work place, which are conducive to a positive psychosocial work environment [6] . 76.1% put job satisfaction on 8 or more on a scale of 1-10 which indicates that the majority of dockworkers are very satisfied with their job. This is also similar to other literature which states that a safe work environment is dependent on collaboration among dockworkers, due to the hazardous work tasks involved [5, 6, 26] .
When considering the role of the management, which WHO states is an important factor when looking at the psychosocial work environment [25] , dockworkers have mixed opinions. 23.6% agreed on being satisfied with the management, while 58.2% felt to a low extent that the management adequately informed about changes. 67.3% did not feel they have been involved when changes need to be made. Lack of involvement is one of the factors which, according to Karasek [27, 28] , might increase the risk of a bad psychosocial work environment.
Karasek has developed a theory called the Job-Demand-Control-(support) model (JDCS-model). It helps to describe how the number of tasks at work and the amount of control affect the employee in relation to stress, and how support from people around might affect the feeling of work-related stress. An important point in this model is that a high degree of job autonomy and influence at work may prevent from stress related to the job, even when job demands are high [27] [28] [29] .
Based on Karasek's model, there appears to be a great amount of support among the dockworkers, which will help prevent a bad psychosocial work environment [27, 28] . Physical and mental demands at the job were investigated in a maritime port in Brazil in 2016 [30] . The study showed 48.7% of the study population felt they had a high level of mental strain related to their job as a dockworker, which had a significant effect on the overall workload [30] . For comparison, this study found that 59.1% rarely felt they were working under time pressure and 22.7% never felt they worked under time pressure. 38.6% never felt stressed, while 7.9% answered they were often stressed within the last 2 weeks. 56.2% never felt they did not complete all tasks. According to Karasek's JDCS-model, these results show that dockworkers are not exposed to excessively high job demands compared to what they can handle, which means the job demands are balanced, and dockworkers are therefore not at risk for a bad psychosocial work environment [27, 28] .
The main limitation of this study is its cross-sectional design, in which the association between self-perceived safety and psychosocial work environment could not be demonstrated [12, 31] . However, the results indicate that there is a high level of self-perceived safety and a good psychosocial environment. Another limitation is the sampling method and the small sample size used in this study which may affect the generalisability of the findings of this study. However similar results were obtained in this study on both quantitative and qualitative methods, which arguably may strengthen the results and increase the generalisability [13, 14, 32, 33] . Also non-response bias has to be taken into account because of the fact that some potential important responses might be missing out as there might be dockworkers who are not satisfied with their job and might find it easier to refuse to respond to the survey. This non-response bias is taken into account by sending out reminders by email to increase the response rate.
cONcluSIONS
Overall, the dockworkers seemed to be satisfied with the safety at the work place due, primarily, to faith in their colleagues. Trust amongst colleagues, a feeling of cohesion and sense of unity in the workplace, is a big part of a dockworkers' work life, which also is an important part of the psychosocial work environment. Based on Karasek's JDCS-model it can be concluded from this study that dockworkers in Denmark are satisfied with their level of safety in the workplace and, furthermore, a positive psychosocial work environment exist throughout Danish harbours. Due to the small sample size and the distribution of answers, it was not possible to measure an association between the self-perceived safety and psychosocial work environment. Further research is recommended to investigate other risk factors and focus on a greater study population, as this study must be seen as a pilot study. In addition, further research can add some focus on the role of the management since it is found to be one of the great concerns from the survey.
